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(54) AIRCRAFT ENGINE EXHAUST MIXER

(57) An aircraft engine (10) including a core casing
(20) extending circumferentially about an axis (A) and
defining a core flow passage (26), a nacelle (22) located
radially outward from and around the casing (20), and a
bypass passage (24) defined between the nacelle (22)
and the casing (20). A mixer (30) includes a peripheral
wall (32) having a leading edge (32a) and a trailing edge
(32b), the leading edge (32a) attached to the casing (20).
A first mixer portion and a second mixer portion are cir-

cumferentially spaced apart and respectively extend
away from the leading edge (32a) from a first location
(a1) to a second location (a2). The first and second mixer
portions respectively have a first and second stiffness,
the first stiffness greater than the second stiffness and
greater than a stiffness of an upstream portion of the wall
(32) extending from the first mixer portion at the first lo-
cation (a1) toward the leading edge (32a).
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Description

TECHNICAL FIELD

[0001] The disclosure relates generally to aircraft en-
gines and, more particularly, to exhaust mixers for such
engines.

BACKGROUND

[0002] Many modern aircraft engines, such as gas tur-
bine engines of the turbofan type, are designed so as to
harness the exhaust flows outputted by the engine. In
the case of turbofan engines, this may include for exam-
ple a colder, slower bypass flow and a hotter, faster core
engine exhaust flow which meet and are exhausted to-
gether at the exit of the engine. Exhaust mixers provide
an interface between the bypass flow and the core engine
exhaust flow, which route the flows such that they ulti-
mately interact as desired before they exit through a com-
mon nozzle.
[0003] Exhaust mixers can generally be said to fall into
one of two general categories. Annular mixers typically
include an annular rear edge separating the bypass and
exhaust flows. The bypass and exhaust flows are brought
together annularly downstream of the annular edge, and
mixing is achieved by shearing between the flows. Such
annular mixers typically offer the benefit of a low pressure
loss. Forced mixers involve intertwining hot and cold air-
flows, typically in the form of circumferentially disposed
mixer lobes that alternately extend radially outward to
outer vertices (crests) of the mixer and radially inward to
inner vertices (valleys) of the mixer to create a circum-
ferentially alternating sequence of hot and cold flow
streams. Such forced mixers typically offer the benefit of
a mixing efficiency that is greater than that of annular
mixers, but may be associated with higher pressure loss-
es.

SUMMARY

[0004] In one aspect of the present invention, there is
provided an aircraft engine comprising: an engine casing
housing a core of the aircraft engine, the engine casing
extending circumferentially about an axis of the aircraft
engine and defining a core flow passage therewithin; a
nacelle located radially outward from and circumferen-
tially around the engine casing, a bypass flow passage
radially defined between the nacelle and the engine cas-
ing; a mixer mounted to the engine casing, the mixer
including a peripheral wall having a leading edge and a
trailing edge axially spaced from one another and ex-
tending around the axis, the leading edge attached to the
engine casing, wherein a first mixer portion and a second
mixer portion are circumferentially spaced apart and re-
spectively extend away from the leading edge from a first
axial location to a second axial location, the first and sec-
ond mixer portions respectively have a first mixer stiff-

ness and a second mixer stiffness, the first mixer stiffness
being greater than the second mixer stiffness and greater
than a stiffness of an upstream portion of the peripheral
wall extending from the first mixer portion at the first axial
location toward the leading edge.
[0005] In an embodiment of the above, the first mixer
portion has a first thickness and the second mixer portion
has a second thickness, the first thickness being greater
than the second thickness.
[0006] In a further embodiment of any of the above,
the mixer includes a stiffener disposed on the peripheral
wall, the stiffener forming part of the first mixer portion.
[0007] In a further embodiment of any of the above,
the stiffener has a thickness that is greater than that of
the underlying peripheral wall.
[0008] In a further embodiment of any of the above,
the peripheral wall includes a lobed portion defining a
plurality of lobes that are circumferentially spaced apart,
the lobed portion terminating at the trailing edge, and the
first mixer portion is located at least in part in the lobed
portion.
[0009] In a further embodiment of any of the above,
the first mixer portion and the second mixer portion are
respectively located at a crest of a first lobe of the lobes
and at a crest of a second lobe of the lobes.
[0010] In a further embodiment of any of the above,
the first mixer portion is one of a plurality of first mixer
portions having a stiffness equal to or greater than the
first mixer stiffness.
[0011] In a further embodiment of any of the above, at
least 25% of the lobes have one of the first mixer portions.
[0012] In a further embodiment of any of the above,
the second mixer portion is one of the plurality of second
mixer portions having a stiffness that is lower than the
first mixer stiffness, and each one of the first mixer por-
tions is circumferentially interspaced between two con-
secutive ones of the second mixer portions.
[0013] In a further embodiment of any of the above,
the first mixer portion and the second mixer portion are
located at a same radial distance from the axis.
[0014] In a further embodiment of any of the above,
the first mixer portion corresponds to a portion of the trail-
ing edge extending between the first axial location and
the second axial location.
[0015] In a further embodiment of any of the above,
the first mixer portion has a greater density than the sec-
ond mixer portion.
[0016] In a further embodiment of any of the above,
the first mixer portion is strain hardened or is formed from
a different material so as to be stiffer than the second
mixer portion.
[0017] In another aspect of the present invention, there
is provided an exhaust mixer for an aircraft engine, the
exhaust mixer comprising: a leading edge attachable to
an engine casing of the aircraft engine, the leading edge
extending annularly around an axis, a trailing edge
spaced axially from the leading edge and surrounding
the axis, and a peripheral wall extending axially from the
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leading edge to the trailing edge, the peripheral wall de-
fining a plurality of lobes that are circumferentially spaced
apart, a first mixer portion of the exhaust mixer being
rotationally asymmetrical about the axis relative to a sec-
ond mixer portion of the exhaust mixer, the first mixer
portion and the second mixer portion respectively includ-
ing a first lobe portion of a first lobe of the plurality of
lobes and a second lobe portion of a second lobe of the
plurality lobes, the first and second lobe portions located
at a same radial distance relative to the axis, a disconti-
nuity defined in the peripheral wall imparting a first stiff-
ness to the first mixer portion, the first stiffness being
greater than a second stiffness of the second mixer por-
tion.
[0018] In an embodiment of the above, the first mixer
portion has a first thickness and the second mixer portion
has a second thickness, the first thickness being greater
than the second thickness.
[0019] In a further embodiment of any of the above, a
stiffener is disposed on the first lobe portion of the pe-
ripheral wall, the stiffener forming part of the first mixer
portion.
[0020] In a further embodiment of any of the above,
the stiffener has a thickness that is greater than that of
the first lobe portion.
[0021] In a further embodiment of any of the above,
the first mixer portion is one of a plurality of first mixer
portions having a stiffness equal to or greater than the
first mixer stiffness, and the second mixer portion is one
of the plurality of second mixer portions having a stiffness
that is lower than the first mixer stiffness.
[0022] In a further embodiment of any of the above, at
least 25% of the lobes have one of the first mixer portions.
[0023] In a further embodiment of any of the above,
the first mixer portion is a portion of the trailing edge laying
in a notional plane at an obtuse angle relative to a crest
of the first lobe.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Reference is now made to the accompanying
figures in which:

Fig. 1 is a schematic cross-sectional view of a turbine
engine;

Fig. 2 is a perspective view of portions of an exhaust
section of the turbine engine of Fig. 1;

Figs. 3A-3C are elevation views of exhaust mixers
according to embodiments; and

Figs. 4A-4E are cross-sectional views of exhaust
mixers according to embodiments.

DETAILED DESCRIPTION

[0025] Fig. 1 illustrates an aircraft turbine engine 10 of

a type preferably provided for use in subsonic flight, gen-
erally comprising in serial flow communication a fan 12
through which ambient air is propelled, a compressor
section 14 for pressurizing the air, a combustor 16 in
which the compressed air is mixed with fuel and ignited
for generating an annular stream of hot combustion gas-
es, and a turbine section 18 for extracting energy from
the combustion gases.
[0026] The engine 10 includes a first, inner casing 20,
or core casing 20, which encloses the core turbo machin-
ery of the engine 10, and a second, outer casing 22, or
nacelle 22, extending outwardly of the first casing 20 so
as to define an annular bypass flow passage 24 there-
between. The air flow propelled by the fan 12 is split into
a first portion which flows around the first casing 20 within
the bypass flow passage 24, and a second portion which
flows through a core flow passage 26 which is defined
within the first casing 20 and allows the flow to circulate
through the compressor section 14, the combustor 16
and the turbine section 17 as described above.
[0027] At the aft end of the engine 10, an axisymmetric
bullet 28 is centered on an axis A of the engine 10 and
defines an inner wall of the core flow passage 26 so that
the combustion gases flow therearound. A multi-lobed
exhaust mixer 30 (or simply "mixer") surrounds at least
a portion of the bullet 28, the mixer 30 acting as a rear-
most portion of the outer wall defining the core flow pas-
sage 26 and a rearmost portion of the inner wall defining
the bypass flow passage 24. The bullet 28 and the mixer
30 may be said to form part of an exhaust section E of
the engine 10. The hot combustion gases from the core
flow passage 26 and the relatively cooler air from the
bypass flow passage 24 are thus mixed together by the
mixer 30 at the exit thereof so as to produce an exhaust
flow having a reduced temperature relative to that of the
combustion gases inside the core flow passage 26 im-
mediately outside the combustor 16.
[0028] Referring to Fig. 2, the mixer 30 includes a pe-
ripheral wall 32 having a leading edge 32a and a trailing
edge 32b spaced axially away from the leading edge 32a
relative to the axis A. The leading edge 32a is a foremost
peripheral contour of the mixer 30. At least in some em-
bodiments, the leading edge 32a is defined by a mounting
flange of the mixer 30 that may or may not be integral to
the peripheral wall 32. At or near the leading edge 32a,
the mixer 30 is mounted to an aft portion of the first casing
20 referred to as a turbine exhaust case. The mixer 30
can thus be described as the last stage of the turbine
exhaust case. The trailing edge 32b is a rearmost pe-
ripheral contour of the mixer 30. The peripheral wall 32
defines a plurality of lobes 34 that are circumferentially
spaced apart from one another relative to the axis A. The
peripheral wall 32 thus has, at least at some axial loca-
tions relative to the axis A, a peripheral contour that de-
fines alternating valleys 36 (i.e., circumferentially-spaced
radially inner portions of the peripheral contour) and
crests 38 (i.e., circumferentially-spaced radially outer
portions of the peripheral contour).
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[0029] Depending on the implementation, various ge-
ometrical parameters of the mixer 30 can be set so as to
optimize performance such as dimension(s) (e.g., length,
diameters at the leading edge 32a, diameters at the trail-
ing edge 32b, etc.) but also shape(s). Various peripheral
profiles are contemplated for the mixer 30. At least some
of the valleys 36 and/or at least some of the crests 38
have a lobed shape, i.e., are lobes 34. Lobed valleys 36
and lobed crests 38 can respectively be referred to as
inner lobes 36 and outer lobes 38. In certain embodi-
ments, all of the valleys 36 are lobed. In certain embod-
iments, all of the crests 38 are lobed. In embodiments
including those depicted in the Figures, all of the valleys
36 and all of the crests 38 are lobes 34. Stated otherwise,
in the depicted embodiments all of the valleys 36 are
inner lobes 36, and all of the crests 38 are outer lobes
38. As shown in Figs 3A-3C, the valleys 36 can be locat-
ed, at least in part, radially inward of the leading edge
32a relative to the axis A, and the crests 38 can be lo-
cated, at least in part, radially outward of the leading edge
32a relative to the axis A. The peripheral profile of the
mixer 30 may also be described relative to the bypass
flow passage 24 and the core flow passage 26. For ex-
ample, in the depicted embodiments and as best seen
in Fig. 2, the inner lobes 36 extend radially inwardly rel-
ative to an outer boundary of the core flow passage 26,
and thus impinge on the flow exiting the core flow pas-
sage 26. The outer lobes 38 extend radially outwardly
relative to an inner boundary of the bypass flow passage
24, and thus impinge on the flow exiting the bypass flow
passage 24. Various cross-sectional profiles are contem-
plated for the mixer 30. As the inner lobes 36 and the
outer lobes 38 extend toward the trailing edge 32b, they
may define a linear profile (e.g., as shown in the embod-
iments depicted in Figs. 4A-4E), a curved profile or a
combination of one or more linear profile(s) and/or curved
profile(s). At the trailing edge 32b, the mixer 30 may de-
fine a linear profile (e.g., Figs. 4A-4C), a chevron profile
(e.g., Fig. 4D) or a curved profile (e.g., Fig. 4E).
[0030] The geometry of the mixer 30 impacts the dy-
namic response of the mixer 30 as the engine 10 oper-
ates. Indeed, engine operation generates vibration which
affects even static components such as the mixer 30.
Asymmetrical mass distribution in rotating components,
component wear, foreign object impact, and aerodynam-
ic forces are among causes of engine vibration. The mixer
30 is characterized by natural vibration frequencies de-
pending on the stiffness and mass distribution of the mix-
er 30, with each natural frequency being associated with
a different mode shape. In any mode shape, some por-
tions of a vibrating structure move, whereas others, re-
ferred to as nodes, generally do not. In a given mode
shape for a component having a periodic rotational sym-
metry such as the mixer 30, the component may exhibit
nodes (whether point(s), line(s) and/or circle(s)) that con-
form to the periodic rotational symmetry. During engine
operation at a regime within the standard operating
range, if the engine 10 produces, at the mixer 30, an

excitation vibration that corresponds to a natural frequen-
cy of the mixer 30, local displacement(s) of the mixer 30
of a significant amplitude and consistent with the corre-
sponding mode shape can occur, which is undesirable.
[0031] The present technology thus provides mixers
30 that are structurally arranged for attenuating the am-
plitude of displacement associated with certain mode
shapes thereof, i.e., that are provided with discrete struc-
tural features for breaking undesirable mode shape(s),
i.e., for preventing resonant vibration. This may be
achieved by locally stiffening, and thus locally hindering
deformation, of the mixer 30, at circumferentially spaced
apart peripheral locations of a same axial location of the
mixer 30. At least in some embodiments, these peripheral
locations are selected so as to be consistent with the
locations of line nodes, also known as nodal diameters,
of the mode shape(s) that are to be broken. At least in
some embodiments, each of these peripheral locations
respectively corresponds to a discontinuity in the periph-
eral wall 32 of the mixer 30 that is absent from other so-
called non-stiffened peripheral locations of the mixer 30
at the same axial location. As will become apparent from
the forthcoming, such discontinuities, when present, may
impart a localized increase in stiffness to the mixer 30.
[0032] Hence, the mixer 30 has a first mixer portion
(for example a crest of a first lobe 34s, see Figs. 3A-3C)
and a second mixer portion (for example a crest of a
second lobe 34r, see Figs 3A-3C) that are circumferen-
tially spaced apart and extend away from the leading
edge 32a from a first axial location a1 to a second axial
location a2 (see Figs. 4A-4E) relative to the axis A. Stated
otherwise, the first and second mixer portions are limited
to a given axial range of the mixer 30. The first and second
mixer portions respectively have a first mixer stiffness
and a second mixer stiffness. The first mixer stiffness is
greater than the second mixer stiffness and than a stiff-
ness of an upstream portion of the peripheral wall 32
extending from the first mixer portion at the first axial
location toward the leading edge. In embodiments, the
first mixer portion and the second mixer portion are lo-
cated at a same radial distance from the axis A. The
circumferential distance between the first and second
mixer portions may thus correspond to a multiple of the
circumferential distance between consecutive lobes 34.
By limiting the first mixer portion, i.e., the stiffened portion,
to a given axial range of the mixer 30 affected by a prob-
lematic mode shape, this mode shape can be broken
with little detriment to design considerations (e.g., cost
of manufacturing and/or overall weight of the mixer 30).
[0033] Referring to Figs. 3A-3C, exemplary implemen-
tations of the mixer 30 in which at least one lobe 34 is
locally stiffened will now be described. The mixer 30 has
a plurality of lobes 34 which may vary in number depend-
ing on the implementation. In each of the implementa-
tions depicted in Figs. 3A-3C, the mixer 30 is provided
with 12 inner lobes 36 and 12 outer lobes 38. Within a
given axial range of the mixer 30 relative to the axis A
(i.e., between the first axial location a1 and the second
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axial location a2, see Figs. 4A-4E), at least one lobe 34
has a stiffened portion S. In some embodiments, at least
25% of the lobes 34 have a stiffened portion S, i.e., have
one of the first mixer portions. In other embodiments, at
least 50% of the lobes have a stiffened portion. Lobes
34 having a stiffened portion S in the axial range may be
referred to as stiffened lobes 34s, whereas lobes 34 that
are not provided with a stiffening portion S in that same
axial range may be referred to as regular lobes 34r. Al-
though stiffened portions S are in these cases disposed
at the crest of outer lobes 38, it should be noted that
depending on the implementation, other locations may
be suitable for stiffening a lobe 34.
[0034] In Fig. 3A, there is shown an implementation of
the mixer 30 in which half of the lobes 34, namely con-
secutive lobes 34, are provided with a stiffened portion
S, and are thus stiffened lobes 34s. Conversely, a re-
mainder of the lobes 34, in this case half of the lobes 34
being consecutive lobes 34, are regular lobes 34r. De-
pending on the implementation, consecutive stiffened
lobes 34s may be located on an outboard side of the
mixer 30, on an inboard side of the mixer 30, on a top
side of the mixer 30 or on a bottom side of the mixer 30.
[0035] In Fig. 3B, there is shown another implementa-
tion of the mixer 30 in which stiffened lobes 34s are ape-
riodically distributed relative to the axis A. For instance,
as shown, pairs of consecutive stiffened lobes 34s may
be spaced from one another by one or more regular lobes
34r.
[0036] In Fig. 3C, there is shown another implementa-
tion of the mixer 30 in which stiffened lobes 34s are pe-
riodically distributed relative to the axis A. Stated other-
wise, a repeating pattern of stiffened lobe(s) 34s and reg-
ular lobe(s) 34r is defined. For instance, as shown, each
stiffened lobe 34s can be located between two regular
lobes 34r. Stated otherwise, each one of the first mixer
portions is circumferentially interspaced between two
consecutive ones of the second mixer portions.
[0037] Turning now to Figs. 4A-4E, various axial loca-
tions at which stiffened portion(s) S may be provided,
and possible characteristics of such stiffened portion(s)
S will now be described. In general, each stiffened portion
S has a certain length defined axially relative to the axis
A, and thus extends from a first axial location a1 to a
second axial location a2, the first axial location a1 being
relatively closer to the leading edge 32a and the second
axial location a2 being relatively closer to the trailing edge
32b. Each stiffened portion S is also peripherally inter-
rupted, i.e., does not define a closed peripheral contour
of the mixer 30. As such, within the first and second axial
locations a1, a2, the mixer 30 has at least a first mixer
portion that is relatively stiffened (and thus corresponds
to a stiffened portion S) and a second mixer portion ab-
sent stiffening, that are circumferentially spaced apart.
The first mixer portion thus has a first mixer stiffness that
is greater than a second mixer stiffness of the second
mixer portion. Each stiffened portion S is also axially in-
terrupted, i.e., has a stiffness that is greater relative to

that of a portion of the mixer 30 immediately upstream
thereof. Stated otherwise, each stiffened portion S is stiff-
er than a so-called upstream portion of the mixer 30 ad-
jacent thereto and extending from the first axial location
a1 toward the leading edge 32a. In this manner, the stiff-
ened portion S can be located anywhere between the
leading edge 32a and the trailing edge 32b, so long as
it is spaced away from the leading edge 32a.
[0038] Depending on the implementation, stiffened
portion(s) S may be located in an annular portion 32c of
the mixer 30 that extends between the leading edge 32a
and the lobes 34 (Fig. 4A), in a lobed portion 32d of the
mixer 30 that defines the lobes 34 between the annular
portion 32c and the trailing edge 32b (Figs. 4B, 4C, 4E),
and/or may extend across a boundary common to the
annular portion 32c and the lobed portion 32d (Fig. 4D).
[0039] In some implementations, the stiffened portion
S has a thickness St that is greater than a thickness 30t
of the mixer 30 taken at an upstream axial location rela-
tive to the stiffened portion S (i.e., at a location adjacent
to the stiffened portion S between the leading edge 32a
and the stiffened portion S, see Fig. 4A for example).
Depending on the implementation, the stiffened portion
S can protrude inwardly relative to an inner surface of
the mixer 30 at the upstream axial location and/or out-
wardly relative to an outer surface of the mixer 30 at the
upstream axial location. In some implementations, the
stiffened portion S comprises a portion of the peripheral
wall 32 of the mixer 30 and one or more additional layers
of material, which may be referred to as a stiffener, suit-
ably affixed to the peripheral wall 32 via its inner surface
or its outer surface. In some embodiments, the stiffener
has a thickness that is greater than that of the underlying
peripheral wall 32. In some implementations, the mixer
30 forms a unitary piece, i.e., the stiffened portion S is
manufactured integrally with the portions of the mixer 30
adjacent thereto, for example by subtractive or additive
manufacturing method(s). In some implementations, the
stiffened portion S, or first mixer portion, is manufactured
so as to have a higher density relative to that of the mixer
30 at the upstream axial location. In other embodiments,
the stiffened portion S, or first mixer portion, is strain hard-
ened or is formed from a different material so as to be
stiffer than the second mixer portion.
[0040] In Fig. 4A, the annular portion 32c of the periph-
eral wall 32 is provided with at least one stiffened portion
S, or first mixer portion. Depending on the embodiment,
the stiffened portion(s) S may be closer to the lobed por-
tion 32d than to the leading edge 32a.
[0041] In Figs. 4B and 4C, the lobed portion 32d is
provided with at least one stiffened portion S, i.e., at least
one first mixer portion. Depending on the embodiment,
the stiffened portion(s) S may be closer to the trailing
edge 32b than to the annular portion 32c. Depending on
the embodiment, the stiffened portion(s) may be provided
in outer lobe(s) 38 (Fig. 4B) and/or in inner lobe(s) 36
(Fig. 4C).
[0042] In Fig. 4D, the peripheral wall 32 is provided
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with at least one stiffened portion S, or first mixer portion,
that extends from the annular portion 32c to the lobed
portion 32d. Whereas the embodiments of the mixer 30
depicted in Figs. 4A-4C have a trailing edge 32b defining
a straight profile, the trailing edge 32b of the mixer 30 of
Fig. 4D defines a chevron-type profile. Other types of
trailing edge profiles, such as curved (see Fig. 4E) are
contemplated.
[0043] In Fig. 4E, the lobed portion is provided with at
least one stiffened portion S, i.e., at least one first mixer
portion, that in this case is defined by a lobe 34 that is
cut back at the trailing edge 32b. Thus, the first mixer
portion defines the trailing edge 32b between the first
axial location a1 and the second axial location a2. The
first and second mixer portion(s) may be said to respec-
tively define first and second arcuate profiles at the trail-
ing edge 32b. Due to the cut back, a rise of the first arcuate
profile is greater than that of the second arcuate profile
for a same span at the second axial location a2, thereby
imparting the first mixer portion with a stiffness that is
increased relative to that of the second mixer portion.
The cut back may be straight, i.e., the first arcuate profile
may lay in a notional plane, so as to define an obtuse
angle α relative to the crest of the corresponding lobe
34. The cut back is in this case defined in an outer lobe
38 although it is contemplated that cut back(s) may also
be provided in inner lobe(s) depending on the embodi-
ment.
[0044] The embodiments described in this document
provide non-limiting examples of possible implementa-
tions of the present technology. Upon review of the
present disclosure, a person of ordinary skill in the art
will recognize that changes may be made to the embod-
iments described herein without departing from the scope
of the present technology. Yet further modifications could
be implemented by a person of ordinary skill in the art in
view of the present disclosure, which modifications would
be within the scope of the present technology.

Claims

1. An aircraft engine (10) comprising:

an engine casing (20) housing a core of the air-
craft engine (10), the engine casing (20) extend-
ing circumferentially about an axis (A) of the air-
craft engine (10) and defining a core flow pas-
sage (26) therewithin;
a nacelle (22) located radially outward from and
circumferentially around the engine casing (20),
a bypass flow passage (24) radially defined be-
tween the nacelle (22) and the engine casing
(20);
a mixer (30) mounted to the engine casing (20);

characterized in that the mixer (30) includes:
a peripheral wall (32) having a leading edge (32a)

and a trailing edge (32b) axially spaced from one
another and extending around the axis (A), the lead-
ing edge (32a) attached to the engine casing (20),
wherein a first mixer portion and a second mixer por-
tion are circumferentially spaced apart and respec-
tively extend away from the leading edge (32a) from
a first axial location (a1) to a second axial location
(a2), the first and second mixer portions respectively
have a first mixer stiffness and a second mixer stiff-
ness, the first mixer stiffness being greater than the
second mixer stiffness and greater than a stiffness
of an upstream portion of the peripheral wall (32)
extending from the first mixer portion at the first axial
location (a1) toward the leading edge (32a).

2. The aircraft engine (10) of claim 1, wherein the first
mixer portion has a first thickness and the second
mixer portion has a second thickness, the first thick-
ness being greater than the second thickness.

3. The aircraft engine (10) of claim 1 or 2, wherein the
mixer (30) includes a stiffener disposed on the pe-
ripheral wall (32), the stiffener forming part of the first
mixer portion.

4. The aircraft engine (10) of claim 3, wherein the stiff-
ener has a thickness that is greater than that of the
underlying peripheral wall (32).

5. The aircraft engine (10) of any preceding claim,
wherein the peripheral wall (32) includes a lobed por-
tion (32d) defining a plurality of lobes (34, 34r, 34s,
36, 38) that are circumferentially spaced apart, the
lobed portion (32d) terminating at the trailing edge
(32b), and the first mixer portion is located at least
in part in the lobed portion (32d).

6. The aircraft engine (10) of claim 5, wherein the first
mixer portion and the second mixer portion are re-
spectively located at a crest of a first lobe (34s) of
the plurality of lobes (34...38) and at a crest of a
second lobe (34r) of the plurality of lobes (34... 38).

7. The aircraft engine (10) of claim 5 or 6, wherein the
first mixer portion is one of a plurality of first mixer
portions having a stiffness equal to or greater than
the first mixer stiffness.

8. The aircraft engine (10) of claim 6 or 7, wherein at
least 25% of the lobes (34... 38) have one of the first
mixer portions.

9. The aircraft engine (10) of claim 6, 7 or 8, wherein
the second mixer portion is one of a plurality of sec-
ond mixer portions having a stiffness that is lower
than the first mixer stiffness, and each one of the first
mixer portions is circumferentially interspaced be-
tween two consecutive ones of the second mixer por-

9 10 



EP 4 397 849 A1

7

5

10

15

20

25

30

35

40

45

50

55

tions.

10. The aircraft engine (10) of any preceding claim,
wherein the first mixer portion and the second mixer
portion are located at a same radial distance from
the axis (A).

11. The aircraft engine (10) of any preceding claim,
wherein the first mixer portion corresponds to a por-
tion of the trailing edge (32b) extending between the
first axial location (a1) and the second axial location
(a2).

12. The aircraft engine (10) of any preceding claim,
wherein the first mixer portion has a greater density
than the second mixer portion.

13. The aircraft engine (10) of any preceding claim,
wherein the first mixer portion is strain hardened or
is formed from a different material so as to be stiffer
than the second mixer portion.
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